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(54) ORGANIC ELECTROLUMINESCENCE ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve light emitting 
efficiency, and to maintain a stable light emitting 
characteristic over a long period by including an anthracene 
compound in an organic light emitting layer. 



SOLUTION: A compound expressed by the formula is 
included in a light emitting layer of an organic EL element In 
the formula, R1 and R2 respectively independently 
represent either of hydrogen, a halogen element, an alkyl 
group, an alkoxy group, an aryl group, an aryloxy group, an 
acyl group, an aralkyl group, a cycloalkyl group, a cyano 
group, an aromatic hydrocarbon radical and an aromatic 
heterocyclic group. X1 and X2 represent an oxygen atom, a 
sulfur atom, a selenium atom, a tellurium atom and an 
ethynyl group, (m and n) are 1 or 2. An aromatic condensed 




ring being a basic skeleton decided by (m, n) has anthracene 
in (m=n-1), naphthacene in (m+n=3 (m=1, n=2 or m=2, n=1)) 
and pentacene in (m=n=1). A substance having high carrier 
transportability and a high fluorescent quantum yield is 
desirable as this compound. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An organic electroluminescent element characterized by the above-mentioned luminous layer 
containing a compound shown by the following general formula (1) in an anode plate, a luminous layer 
containing organic luminescence material, and an organic electroluminescent element that has cathode at 
least. 



[Formula 1] 




the inside of the above-mentioned formula, and Rl -R2 - respectively - becoming independent ~ 
; hydrogen, a halogen, and an alkyl group -- An alkoxy group, an aryl group, an aryloxy group, an acyl 
group, an aralkyl radical, A cycloalkyl radical, a cyano group, an aromatic hydrocarbon radical, or an 
aromatic series heterocycle radical XI and X2 It becomes independent, respectively. An oxygen atom, a 
sulfur atom, a selenium atom, a tellurium atom, Either of the ethynyl groups is shown and m and n carry 
out the table of 1 or 2, respectively. A part of hydrogen atom of the aromatic series condensed ring 
which becomes settled by m and n A halogen, it may be replaced by an alkyl group, an alkoxy group, an 
aryl group, an aryloxy group, an acyl group, an aralkyl radical, a cycloalkyl radical, the cyano group, the 
aromatic hydrocarbon radical, the phenyl ethynyl group, and the aromatic series heterocycle radical. 
[Claim 2] An organic electroluminescent element containing a compound in which an electron hole 
transportation layer is prepared between an anode plate and a luminous layer containing organic 
luminescence material, and the above-mentioned electron hole transportation layer is shown by the 
above-mentioned general formula (1) according to claim 1. 

[Claim 3] a compound of a general formula (1) ~ the XI and X2 An organic electroluminescent element 
according to claim 1 or 2 which is the compound with which an oxygen atom, a sulfur atom, or an 
ethynyl group is shown independently, respectively, m+n expresses 2 or 3 and a part of hydrogen atom 
of the aromatic series condensed ring which becomes settled by m and n may be replaced by aryl group, 
aryloxy group, aromatic hydrocarbon radical, and phenyl ethynyl group, and which is come out of and 
shown. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About the organic electroluminescence (organic 
electroluminescence) element used for a flat display, the plane light source, etc., this invention improves 
a luminescence property in more detail, and relates to the organic EL device which is excellent in a life 
property. 
[0002] 

[Description of the Prior Art] It has a great hope for the flat display which replaces CRT with progress 
of the rapid ED in information and communication fields in recent years. Especially, since an EL 
element is excellent in points, such as high-speed responsibility, visibility, and brightness, research is 
done briskly. 

[0003] In the inorganic EL element of current and the ZnS/Mn system put in practical use, there are 
troubles ~ driver voltage is as high as about 100V, and sufficient brightness is not obtained, either. On 
the other hand, the electroluminescence of an organic fluorescent material was known for many years, 
and although many researches which used the anthracene single crystal etc. were done, driver voltage 
did not result by development of a practical device from luminescence brightness being highly low. 
[0004] However, the direct-current low-battery drive not more than 10V is possible, and the organic EL 
device announced by Tang and others of U.S. KODAKKU in 1987 is 1000cd/m2. High brightness was 
obtained and luminous efficiency was also excellent with 1.51m/W (Appl.Phys.Lett. and 51,913 (1987)). 
Research of many organic EL devices, such as a new organic material and a new cathode material, came 
to be done by the advantages, such as multiple-color-izing by a drive by the low battery and layout of an 
organic molecule, having been shown by this announcement as compared with the inorganic EL 
element. 
[0005] 

[Problem(s) to be Solved by the Invention] As an organic material of a luminous layer known 
conventionally, there is tris (8-quinolinolato) aluminum (it is called "Alq" for short below). This Alq is 
used as a host material of a luminous layer, the organic-coloring-matter material of the fluorescence of a 
coumarin derivative (refer to JP,3-792,A), a dicyanomethylene derivative (refer to JP,3- 162481, A), the 
Quinacridone derivative (refer to JP,5-70773,A), etc. is doped, and the attempt which raises luminous 
efficiency is performed. However, in respect of the life, it was not necessarily satisfactory, and 
development of the organic EL device of a high life was further desired with high luminous efficiency. 
[0006] It is in the purpose of this invention being made in view of the actual condition of the above- 
mentioned conventional technology, and the purpose offering the organic EL device with which it 
improves and a stable luminescence property can maintain luminous efficiency over a long period of 
time. 
[0007] 

[Means for Solving the Problem] This invention is made in order to solve the above-mentioned technical 
problem, and it offers an organic EL device characterized by the above-mentioned luminous layer 
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containing a compound shown by the following general formula (1) in an anode plate, a luminous layer 
containing organic luminescence material, and an organic electroluminescent element that has cathode at 
least. 
[0008] 
[Formula 2] 




[0009] the inside of the above-mentioned formula, and Rl -R2 - respectively — becoming independent - 
- hydrogen, a halogen, and an alkyl group — An alkoxy group, an aryl group, an aryloxy group, an acyl 
group, an aralkyl radical, A cycloalkyl radical, a cyano group, an aromatic hydrocarbon radical, or an 
aromatic series heterocycle radical XI and X2 It becomes independent, respectively. An oxygen atom, a 
sulfur atom, a selenium atom, a tellurium atom, Either of the ethynyl groups is shown and m and n carry 
out the table of 1 or 2, respectively. A part of hydrogen atom of the aromatic series condensed ring 
which becomes settled by m and n A halogen, it may be replaced by an alkyl group, an alkoxy group, an 
aryl group, an aryloxy group, an acyl group, an aralkyl radical, a cycloalkyl radical, the cyano group, the 
aromatic hydrocarbon radical, the phenyl ethynyl group, and the aromatic series heterocycle radical. 
[0010] Moreover, an electron hole transportation layer is prepared between the anode plate and the 
luminous layer containing organic luminescence material, and the organic EL device containing the 
compound in which the above-mentioned electron hole transportation layer is shown by the above- 
mentioned general formula (1) is offered. 

[001 1] moreover, the compound of the above-mentioned general formula (1) - the XI and X2 An 
oxygen atom, a sulfur atom, or an ethynyl group is shown independently, respectively, and a part of 
hydrogen atom of the aromatic series condensed ring which m+n expresses 2 or 3 and becomes settled 
by m and n offers the organic EL device which may be replaced by the aryl group, the aryloxy group, 
the aromatic hydrocarbon radical, and the phenyl ethynyl group and which is the compound come out of 
and shown. 
[0012] 

[Embodiment of the Invention] In this invention, the luminous layer of an organic EL device contains 
the compound shown by the general formula (1). Thereby, while excelling in luminous efficiency, the 
organic EL device which can perform luminescence stabilized over the long period of time is obtained. 
[0013] Moreover, an electron hole transportation layer is prepared between the anode plate of an organic 
EL device, and a luminous layer, and the electron hole transportation layer contains the compound 
shown by the general formula (1). Thereby, while excelling in luminous efficiency, the organic EL 
device which can perform luminescence stabilized over the long period of time is obtained. 
[0014] Drawing 1 is the side elevation of the fundamental configuration of the organic EL device of this 
invention, and drawing 2 is the side elevation of a more desirable example. In drawing 1 , the luminous 
layer in which a substrate and 2 include an anode plate and, as for 3, 1 includes organic luminescence 
material, and 4 show cathode. Drawing 2 shows the place which formed the electron hole transportation 
layer 5 and the volume phase 6 between the anode plate 2 and the luminous layer 3, and formed the 
electronic transportation layer 7 and the volume phase 8 between cathode 4 and a luminous layer 3. 
[0015] The substrate 1 in this invention is the base material of an organic EL device, and, generally 
transparent substrates, such as glass and plastics, are used. In the case of plastics, a polycarbonate, poly 
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methacrylate, the poly ape phone, etc. can be used. 

[0016] On a substrate 1, the transparent electrode as an anode plate 2 is prepared. As this transparent 
electrode, an indium stannic acid ghost (ITO) thin film and the film of a stannic acid ghost can usually 
be used. Moreover, it may be constituted by conductive polymers, such as inorganic conductivity 
material, such as metals, such as large aluminum of a work function, and gold, and copper iodide, Pori 
(3-methylthiophene), polypyrrole, and the poly aniline. 

[0017] Although it is common as the production method of this anode plate to be carried out by the 
vacuum deposition method, the sputtering method, etc., a solution with a binder suitable in the case of a 
conductive polymer can be applied on a substrate, or a thin film can be produced on a direct substrate by 
electrolytic polymerization. Although the thickness of an anode plate is dependent on the transparency 
to need, 60% or more, the permeability of the light is 80% or more preferably, and that of the thickness 
in this case is 10-500nm preferably 5-1000nm. 

[0018] A luminous layer 3 is formed on an anode plate 2. As organic luminescence material of this 
luminous layer, a fluorescence quantum yield is high, the electron injection effectiveness from cathode 4 
is high, and a compound with still higher electron mobility is effective. Especially, the chelate complex 
of the stability in an amorphous thin film and the quinoline derivative which is excellent in a heat- 
resistant point can use it preferably. 

[0019] As a metallic element which forms such a chelate complex, there are a lithium, silver, beryllium, 
magnesium, calcium, strontium, zinc, cadmium, aluminum, a gallium, an indium, a thallium, an yttrium, 
a scandium, a lanthanum, a zirconium, manganese, a lutetium, etc. Especially chelate complexes, such 
as the beryllium which has a high fluorescence quantum yield especially, magnesium, aluminum, 
calcium, zinc, and a scandium, are desirable. 

[0020] The thickness of such a luminous layer 3 is usually 10-200nm, and is 40-100nm preferably. 
[0021] In this invention, in order to maintain high luminous efficiency over a long period of time at the 
same time it raises the luminous efficiency of an element, the compound shown by the general formula 
(1) at least is contained in a luminous layer. 
[0022] 
[Formula 3] 

t 

(1) 




[0023] the inside of the above-mentioned formula, and Rl -R2 — respectively - becoming independent - 
- hydrogen, a halogen, and an alkyl group — An alkoxy group, an aryl group, an aryloxy group, an acyl 
group, an aralkyl radical, A cycloalkyl radical, a cyano group, an aromatic hydrocarbon radical, or an 
aromatic series heterocycle radical XI and X2 It becomes independent, respectively. An oxygen atom, a 
sulfur atom, a selenium atom, a tellurium atom, Either of the ethynyl groups is shown and m and n carry 
out the table of 1 or 2, respectively. A part of hydrogen atom of the aromatic series condensed ring 
which becomes settled by m and n A halogen, it may be replaced by an alkyl group, an alkoxy group, an 
aryl group, an aryloxy group, an acyl group, an aralkyl radical, a cycloalkyl radical, the cyano group, the 
aromatic hydrocarbon radical, the phenyl ethynyl group, and the aromatic series heterocycle radical. 
[0024] In the case of m=n=l, an anthracene and in the case of m+n=3 (m= 1, n= 2 or m= 2, n= 1), the 
compound shown by the general formula (1) of this invention has pentacene as the aromatic series 
condensed ring used as the basic frame which becomes settled by m and n a naphthacene and in the case 
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of m=n=l. 

[0025] In order to control are recording of the carrier in a luminous layer and an electron hole 
transportation layer as a compound of the general formula (1) of this invention, are [ the energy transfer 
from an exciton ] lifting-easy and to carry out it, carrier transportability is high and material with a still 
higher fluorescence quantum yield is desirable. 

[0026] As such material, it is XI and X2. An oxygen atom, a sulfur atom, or an ethynyl group is shown 
independently, respectively, and it is desirable that they are an anthracene in m=n=l or a naphthacene in 
m+n=3 (m= 1, n= 2 or m= 2, n= 1). Furthermore, when a part of hydrogen atom of the aromatic series 
condensed ring which becomes settled by m and n is replaced, it is desirable to be replaced by the aryl 
group, the aryloxy group, the aromatic hydrocarbon radical, and the phenyl ethynyl group. 
[0027] Especially 0.5 - ten-mol% of the compound shown by the general formula (1) is [ that what is 
necessary is just to consider as 0.01 in organic luminous layer - 30 mol% ] desirable. By carrying out to 
more than 0.5mol%, the rise of the driver voltage by the fall of the luminescence brightness by 
concentration quenching or the increment in an electronic impregnation obstruction decreases extremely 
by the energy transfer from a singlet exciton becoming easy to happen, and considering as less than 
[10mol%]. 

[0028] Moreover, when an electron hole transportation layer is prepared between an anode plate and a 
luminous layer, although the compound shown by the general formula (1) in this electron hole 
transportation layer is included, the effect above-mentioned enough can be acquired. Especially 0.5 - 
ten-mol% of the compound shown by the general formula (1) is [ that what is necessary is just to 
consider as 0.01 - 30 mol% from the reason of the account of electron hole transportation layer 
Nakagami ] desirable. 

[0029] It is also possible to maintain high luminous efficiency over improvement in the further luminous 
efficiency and a long period of time by making both electron hole transportation layer and luminous 
layer contain the compound of this general formula (1) furthermore. 

[0030] In this invention, other fluorescence organic materials can also be doped to the compound and 
coincidence which are shown by the general formula (1) in an organic luminous layer as a method of 
enabling to raise the luminous efficiency of an element further, and a full color display. 
[0031] A well-known organic substance can be used as such a dope coloring matter material. For 
example Stilbene system coloring matter, oxazole system coloring matter, cyanine system coloring 
matter, a xanthene dye, Oxazine system coloring matter, coumarin system coloring matter, an acridine 
dye, the Quinacridone derivative, A perylene derivative (JP,3-791,A), a 4-dicyanomethylene-2-methyl- 
6-p-dimethylaminostyryl-4H-pyran (DCM1) derivative, Europium (III) Complex (1991 Chem.Lett., 
1267), A zinc porphyrin derivative, rhodamine system coloring matter (JP,8-286033,A), A violanthrone 
derivative (JP,7-90259,A), a NIRU red derivative, a screw (2-styryl-8-quinolinolato) zinc (II) complex 
(1997 Chem.Lett. and 633), etc. can be used broadly. As concentration of such a dope organic material, 
it is desirable to consider as 0.01-30-mol% into a luminous layer. 

[0032] In this invention, the electron hole transportation layer 5 can be formed between an anode plate 2 
and the organic luminous layer 3 if needed. By preparing an electron hole transportation layer, the 
electron which is poured in from cathode and moves in the inside of a luminous layer is blocked 
efficiently, and the high luminous efficiency of it becomes possible. 

[0033] As such an electron hole transportation material, the impregnation obstruction from an anode 
plate 2 is low, and a material with still higher hole mobility can be used. As such an electron hole 
transportation material, a well-known electron hole transportation material can be used, for example, N 
and N f - diphenyl-N and N 1 — the - screw (3-methylphenyl) -1 and 1' — aromatic series diamine system 
compounds, such as the - biphenyl -4 and a 4 f - diamine (it considers as Following TPD), 1, T-screw (4- 
G p-tolylamino phenyl) cyclohexane, and the hydrazone compound shown by JP,2-31 1591, A can be 
used. 

[0034] Moreover, polymeric materials like Polly N-vinylcarbazole or polysilane can also be used 
preferably (59 Appl.Phys.Lett. and 2760 (1991)). 

[0035] as the production method of the thin film of this organic electron hole transportation material - a 
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vacuum deposition method, a dip method, a spin coat method, and LB - various methods, such as law, 
are applicable. Especially in order to produce the uniform thin film of submicron order without the 
defect of a pinhole etc., a vacuum deposition method and a spin coat method are desirable. 
[0036] In the case of a spin coat method, the binder resin used as a hole trap can be used for a coat 
solution, dissolving. Polyether sulphone, a polycarbonate, polyester, etc. are mentioned as such binder 
resin. The content of binder resin has 10 - 50 desirable % of the weight to which hole mobility is not 
reduced. 

[0037] As a material of an electron hole transportation layer, not only the above-mentioned organic 
substance but p mold compound semiconductors, such as a metal chalcogen ghost, a metal halogenide, 
metallic carbide, a nickel oxide, a plumbic acid ghost, a copper iodide, and a leaden sulfide, p mold 
hydrogenation amorphous silicon, p mold hydrogenation amorphous carbonization silicon, etc. can be 
used. 

[0038] Such an electron hole transportation layer of mineral matter is producible with the usual well- 
known technique, such as a vacuum deposition method, a spatter, and a CVD method, an organic 
substance and mineral matter - when any are used, the thickness of an electron hole transportation layer 
is 10-200nm, and is usually 20-80nm preferably. 

[0039] In this invention, for prevention of leakage current, reduction of a hole-injection obstruction, the 
improvement in adhesion, etc., a volume phase 6 can be formed and reduction and reinforcement of 
driver voltage can be carried out between an anode plate 2 and the electron hole transportation layer 5. 
[0040] being such - a volume phase - a material - ****** -- JP,4-308688,A - seeing - having - as ~ 
a triphenylamine — a derivative — it is — four — four — ' - four — " - tris ~ {— N - (3-methylphenyl) - N 
- phenylamino --} - a triphenylamine (it considers as Following MTDATA) - four — four — r — four - 
" - tris - {-- N — N — diphenylamino --} - a triphenylamine (it considers as Following TDATA) — a 
copper phthalocyanine - etc. -- desirable - it can be used . The thickness when preparing this volume 
phase can be preferably used by 5-100nm. 

[0041] Cathode 4 is formed on a luminous layer 3. Various things also including the well-known 
cathode for organic electroluminescence can be used for cathode. For example, there are a magnesium- 
aluminium alloy, a magnesium-silver alloy, a magnesium-indium alloy, an aluminium-lithium alloy, 
aluminum, etc. 

[0042] In this invention, the electronic transportation layer 7 can be formed if needed between a 
luminous layer 3 and cathode 4. As this electronic transportability material, material with electronic 
large mobility with a large electron affinity is required, and, as for the material which fulfills such 
conditions, a cyclopentadiene derivative (JP,2-289675,A), an OKISA diazole derivative (JP,2- 
216791,A), a bis-styryl benzene derivative (JP, 1-245087, A), p-phenylene compound (JP,3-33183,A), a 
phenanthroline derivative (JP,5-331459,A), a triazole derivative (JP,7-90260,A), etc. are mentioned. 
[0043] As long as these layers are within the limits which functions as an organic EL device, the layer 
itself may be formed in two or more layers, or its layer of further others may be pinched among those 
layers, or it may carry out them. 

[0044] In this invention, a volume phase 8 can be formed between a luminous layer 3 or the electronic 
transportation layer 7, and cathode 4, and reduction of driver voltage, improvement in luminous 
efficiency, and reinforcement can be attained. Such a volume phase has the effect which makes electron 
injection from cathode easy, and the effect of raising adhesion with cathode. 
[0045] As such a volume phase material, there are oxides, such as the fluoride of the alkali metal 
represented by lithium fluoride (Appl.Phys.Lett. and 70,152 (1997)), a fluoride of an alkaline earth 
metal, a magnesium oxide, a strontium oxide, an aluminum oxide, and a barium oxide. Since such a 
volume phase material is an insulating material in itself, it is thought that the thickness to be used is 
usually 5nm or less, and the tunnel impregnation of it from cathode is preferably attained by being 
referred to as 2nm or less. 

[0046] In order to set to the organic EL device of this invention and to secure the conservation stability 
in atmospheric air, and drive stability, a poly membrane may be coated or you may intercept from 
oxygen and the moisture in atmospheric air by the glass closure. 
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[0047] The organic EL device of this invention is used as a whole surface emitter, and it can be used as 
the back light of a liquid crystal display element, or a wall surface lighting element, or patterning of it 
can be carried out, it can form a pixel, and it can be used for it as a display. 
[0048] 

[Example] Although an example and the example of a comparison explain the concrete mode of this 
invention hereafter, this invention is not necessarily limited to these. 
[0049] Example 1 (example) 

On the glass substrate, ITO was vapor-deposited by 200nm of thickness, and the anode plate 2 (sheet 
resistance 7ohm/**) was formed. On this anode plate 2, the copper phthalocyanine (formula 2) was 
vapor-deposited to 1 5nm of thickness with the vacuum deposition method, and the volume phase 6 was 
formed. Subsequently, TPD (formula 3) was vapor-deposited to 45nm of thickness, and the electron hole 
transportation layer 5 was formed. 

[0050] Subsequently, vapor codeposition of Alq (formula 4), and 9 and 10-JIFENOKISHI anthracene 
(formula 5) which are the aluminum complex of 8-oxyquinoline was carried out to 60nm of thickness 
using a different vacuum evaporationo boat, and the luminous layer was formed. 9 at this time and the 
concentration of 10-JIFENOKISHI anthracene were five-mol% (Alq is 95-mol%). Vapor codeposition 
of Mg and Ag was carried out to the last, the MgAg (10:1) cathode alloy of 200nm of thickness was 
formed, and the organic EL device was produced. 
[0051] 
[Formula 41 





[0052] 
[Formula 5] 



(3) 




[0053] 
[Formula 6] 



(4) 



[0054] 
[Formula 7] 
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[0055] Example 2 (example of a comparison) 

what (9 and 10-JIFENOKISHI anthracene are not used) the luminous layer of Example 1 was set only to 
Alq (formula 4) for — except produced the organic EL device which makes Alq an organic luminous 
layer like Example 1 . 
[0056] Example 3 (example) 

On the anode plate 2 used in Example 1, MTDATA (formula 6) was vapor-deposited to 50nm of 
thickness, and the volume phase 6 was formed. Subsequently, TPD (formula 3) was vapor-deposited 
lOnm of thickness, and the electron hole transportation layer 5 was formed. Subsequently, vapor 
codeposition of a tetra-phenyl butadiene (formula 7), and 9 and 10-screw (phenyl ethynyl) anthracene 
(formula 8) was carried out to 60nm of thickness using a different vacuum evaporationo boat, and the 
luminous layer was formed. 

[0057] 9 at this time and the concentration of 10-screw (phenyl ethynyl) anthracene were five-mol% (a 
tetra-phenyl butadiene is 95-mol%). Vapor codeposition of Mg and Ag was carried out to the last, the 
MgAg (10:1) cathode alloy of 200nm of thickness was formed, and the organic EL device was 
produced. 
[0058] 
[Formula 8] 




(6) 




[0059] 
[Formula 9] 



(7) 



[0060] 

[Formula 10] 
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CC^O 



(8) 



c 



III 

c 
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[0061] Example 4 (example) 

On the anode plate 2 used in Example 1, the spin coat was carried out by 60nm of thickness on this 
substrate by rotational frequency 5000rpm using the solution made to dissolve the polyvinyl-carbazole 
(formula 9) 1 weight section and the TPD(formula 3) 1 weight section in the dichloromethane 500 
weight section, and it considered as the electron hole transportation layer. Subsequently, screw (2- 
methyl-8-quinolinolato) (phenolate) aluminum (III) (formula 10) Vapor codeposition of 9 and the 10- 
screw (phenylthio) anthracene (formula 1 1) was carried out to 40nm of thickness using a different 
vacuum evaporationo boat, and the luminous layer was formed. 

[0062] 9 at this time and the concentration of 10-screw (phenylthio) anthracene were seven-mol% 
(screw (2-methyl-8-quinolinolato) (phenolate) aluminum (III) 93-mol%). Subsequently, it is screw (2- 
methyl-8-quinolinolato) (phenolate) aluminum as an electronic transportation layer. (Ill) 20nm of 
organic layers which consist of a chisel was formed. Vapor codeposition of Mg and Ag was carried out 
to the last, the MgAg (10:1) cathode alloy of 200nm of thickness was formed, and the organic EL device 
was produced. 
[0063] 

[Formula 11] 




(9) 



-(-CHg-CH^rT 




[0064] 

[Formula 12] 



(1 0) 



[0065] 

[Formula 13] 
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[0066] Example 5 (example) 

On the anode plate 2 used in Example 1, MTDATA (formula 6) was vapor-deposited to 50nm of 
thickness, and the volume phase 6 was formed. Subsequently, vapor codeposition of alpha-NPD 
(formula 12), and 5 and 12-JIFENOKISHI naphthacene (formula 13) was carried out to lOnm of 
thickness using a different vacuum evaporationo boat, and the electron hole transportation layer was 
formed. 

[0067] 5 at this time and the concentration in the electron hole transportation layer of 12-JIFENOKISHI 
naphthacene were eight-mol% (alpha-NPD is 92-mol%). Subsequently, 60nm (formula 4) of Alq(s) was 
vapor-deposited, and the luminous layer was formed. Furthermore, 0.5nm of lithium fluoride was vapor- 
deposited, and the volume phase was formed. Finally, aluminum was vapor-deposited, the cathode of 
200nm of thickness was formed, and the organic EL device was produced. 
[0068] 

[Formula 14] 



[0070] Example 6 (example) 

On the anode plate 2 used in Example 1, MTDATA (formula 6) was vapor-deposited to 50nm of 
thickness, and the volume phase 6 was formed. Subsequently, alpha-NPD (formula 12) was vapor- 
deposited to lOnm of thickness, and the electron hole transportation layer 5 was formed. Subsequently, 
vapor codeposition of Alq (formula 4), and 5 and 12-JIFENOKISHI naphthacene (formula 13) was 
carried out to 40nm of thickness using a different vacuum evaporationo boat, and the luminous layer 
was formed. 

[0071] 5 at this time and the concentration of 12-JIFENOKISHI naphthacene were eight-mol% (Alq is 
92-mol%). Subsequently, 20nm of organic layers which consist only of Alq as an electronic 
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transportation layer was formed. Furthermore, 0.5nm of lithium fluoride was vapor-deposited, and the 
volume phase was formed. Finally, aluminum was vapor-deposited, the cathode of 200nm of thickness 
was formed, and the organic EL device was produced. 

[0072] The luminous efficiency property (brightness at the time of 10V impression (cd/m2) and 
luminous efficiency (lm/W)) of the organic EL device produced in each above-mentioned example (an 
example and example of a comparison) is shown in a table 1 . In addition, the number of the column of a 
luminous layer and an electron hole transportation layer shows the formula number of a compound. 
[0073] Moreover, drive stability (reduction-by-half lifetime which is the time amount taken for initial 
brightness to fall to the original one half when it drives with the fixed current of 10 mA/cm2 among 
nitrogen (time amount)), and the measurement result about the luminous efficiency (lm/W) after 
brightness being halved are shown in a table 2. 
[0074] 
[A table 1] 



to 


mm 




mm 




1 


4, 5 


3 


19 5 0 


2. 5 


2 


4 


3 


9 5 0 


1. 1 


3 


7. 8 


3 


28 5 0 


3. 4 


4 


1 0, 1 1 


3, 9 


15 5 0 


2. 1 


5 


4 


12, 13 


3 7 8 0 


4. 2 


6 


4, 13 


1 2 


3 2 5 0 


4. 1 



[0075] 
[A table 2] 



to 






1 


15 0 0 


1. 1 


2 


2 2 0 


0. 3 


3 


2 95 0 


1. 8 


4 


112 0 


0. 7 


5 


3 54 0 


1. 8 


6 


4 12 0 


1. 8 



[0076] 

[Effect of the Invention] According to this invention, a specific organic fluorescence material is made to 
contain in a luminous layer and an electron hole transportation layer, as explained above. Energy 
transfer from the exciton generated by the luminous layer can be made easy by this, and the organic EL 
device which is excellent in high luminous efficiency and a high life can be obtained. Application 
various by within the limits which does not lose the effect of this invention in addition to this is possible 
for this invention. 



[Translation done.] 
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